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♦ notices* Part /-a / T;r<^f^/t^tV^ oj Re-/ef?rL-C-? 2 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the friction material manufactured by the 
manufacturing method and this manufacturing method of the friction material used for power 
transfer of an automobile, braking, etc 
[0002] 

I D d1ck t °H f *f ! ^ Genera " y 38 fri ° ti0n material USed for an automobile, brake lining, 
materia, t n fa ° ,ngOCCUr - these were using asbestos (asbestos) as a base 

material conventionally, development of non-asbestos system friction material is desired from 
coeffic^ ? fr an t asbeStOS Pub, ' c ™»~»* Moreover, improvement in the friction property 
(coefficient of friction, wear rate) of friction material and a mechanical characteristic is desired 
with the .mprovement ,n the engine performance of an automobile engine. Furthermore a 
teZZl^Z 1 becomes cruel and the high-speed drum strength at the time of an elevated 
\ IZn I ' S r ? qU ' re , d ,ncreasing, y recent, V- Th « friction material which used a glass fiber 
a carbon fiber, aromatic polyamide fiber, rock wool, ceramic fiber, various kinds of steel fibers 

used H " "I u^T* * CUrrent an asbestos base ™terial. and it" 

used partly. However, these base materials are hard at high elasticity compared with 

conventional asbestos, since thermal resistance is low. when it is made friction material there 

are^various problems, and the above-mentioned engine performance demanded is not satisfiTd. 

^«T*fw° ba S ° ,Ved b * the tendon] An asbestos alternate material is used, and although 

45302 i ? 60 tel 2? e T mP V P ; 56 r 1 u- 18 u 46A 3 N °- 113038 C 59 t0 ] official * No- 

fit*™ ° ■ ° 7 POrt - 6tc ) Which Carri6d ° Ut high temperature processing of the 
TeTlTr^ bef0r6hand aS frictio " ™ teria ' whioh bears a heavy load at an elevated 
temperature, this ,s accompan.ed by the fall of cost quantity or mechanical strength. Although 

90232 r 62 S t° ?T r 6XamP,e ' f ' 6 °- 96625 ' A ' a No - 923 32 t 60 to ] official report, a No 

res°?tanL and If ^ WWch the friction since thermal 

resistance and adhesive propert.es are insufficient, with the conventional binder the 

effectiveness cannot be demonstrated enough. Moreover, although what added a heat-resistant 

r^ttence X VtfH? ^ * ^ ""^ " the " 

resistance of the binder holding a base material and a friction regulator is not enough and high 

uZ^T S Tf ,S ° b u tained ^ ,f it iS fi ° ing t0 ° btain friction ™teria, as a binder" 

inTs^ :^:^ y the conventlona ' manufacture approach ' * wi, » be technica »^ c 

[0004] Furthermore, in order to improve a friction property, there is also friction material 

Zlat?: d e H? y tr 1 ' f f nCating meth ° d Which Ca " have a de ^ e of fr- d - a friction 
lent w " ° rder t0 USe 3 Stap ' e fiber as 3 fibrous ma terial. a difficulty is in 
mechanical strength and commercial production is restricted very much to the part. When 
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• continuous glass fiber is used by this approach, it is difficult to make a mold-goods consistency 
mto homogeneity and the fail of mechanical strength is remarkable by this dispers!on Fro* Jhe 

intoTh. ; ng ; m ° 6r K t0 ^ t friCti ° n Pr ° Perty and m6chanical St ™* h ' generally it d^dTd 
he tth? Ct, ° n f m : m u ber and u tHe member ° n the St ™* h ' and for maintenance on the strength 
the techn que of st.ck.ng a thin steel plate or a thin aluminum plate etc. on the rear face of the 

P ,n e r^fi^\ aC,ng 13 ad ° pted ( JP - 2 - 1 63529.A, JP.62-266239.A, JP.6 1-41 022 A or 

trtn'l T additi °"" a,though there are which added the improvement to a coating 

JP 6 f-1413 2 m 8 7 Jp e B r ; \t*ZT ind " Striall2ation ' * is technically difficult (an example, * 
JH.oZ 141328.A, JP.62-215134A, or JP.62-266237 A) 

Scff ? 68 f°' A i 3_56534A JP ' 63 - 1401 33A and JP.63-251432.A are in this 
invention at closely related patent application. The granular object of the friction reeulator with 
which t e thing of JP.55-86820A is contained in a binder since the glass fine of a Z e 

TcZlllTr ' 1000 6/012 thiCkn6SS ° f ey6S are as thick as and the eye 

^^3T2XS2^^J^ P ^S 1 ~ t * ^ interi ° r ° f 3 b3Se materia '' bUt COefficient of 
tends to become unstable. Moreover. ,f comparatively a lot of friction regulators are added the 

Z e ^erf2TT a ^ 3 friCt, '° n regU,at ° r ' S made ' and SinCe ^forcemerbetween 
fibe a o± nf ° r r ment Wi "r a,S ° A,th ° Ugh the thin * of JP.63-56534.A has a glass 
aZZ t A eVeS C the 100 8/012 neighborhood ] also good, since the 

obZ I 'nnT ■ I °l 3 n u° nWOVen fabnC iS g0t b,OGked ' and mbrtu 'e containing a granular 

object cannot s.nk even ,nto the interior of a base material easily. If it sinks in compulsorily the 

and Jhe frinti „ w -ll be produced. In JP.63-140133.A. a chopped strand is used 

and the friction matenal for brakes is manufactured with mold shaping. However, clutch facing 
manufactured with mold shaping has low burst reinforcement, and it cannot apply til a high 
power vehicle Since the granular object of the friction regulator which base materia fiber fs a 

ZZT* £ "1 ""jytSS 3 b '* nder d ° eS n0t P6rmeate even tha interior of a base 
matenal. the th.ng of JP.63-251432.A serves as uneven structure, and the improvement in burst 
re.nforcement and an improvement of curvature cannot be desired ovement burst 

[0006] This invention solves the above-mentioned problem and aims at offering the friction 
matenal manufactured by the manufacturing method and this manufacturing method oft e 
fr.ct.on matenal wh.ch has high burst reinforcement and the stable friction property also under 
the conditions of an elevated-temperature heavy load y 
[0007] 

W^II^^Ir" ?° ble ^ u aPPr ° aCh ° f manufactu ^« the friction material which 
li dZ T^l * T b3Se materlal ' fricti ° n regU,ator ' and binder of ^ous material 

LtZ *' I Trf JL baSG materia ' ° f th, ' S Shape after fading «- ^king in and of a 
the fri'ti o " b T r u aSa maten ' a '' and Wlnd,ng UP annular, y the admi ^re which mixed 

*l Z reSU lT 3 ? t ^n b e inder t0 * ° r Winding UP t0 annu,ar - The Preforming article which 
ma J^I Tf ♦ V 5 t,m6S ° r m ° re ° f tHe trUe densit ^ of a Sh eet-Hke fiber base 

bTthe L^T° n °, bt ! ined ' 3nd * " r6,ated With the frlction serial manufactured 

by the manufactunng method and this manufacturing method of friction material which 
subsequently fabricate and heat-treat this. 

S 8 l^ t Ih° Ug rK t ,S ° r T' ,C ? 6r ' SUCh 38 meta ' W,VeS ' SUch as inor * anic ^ers. such as a glass 
fiber, a carbon fiber, rock wool, and ceramic fiber, and a low carbon steel wire, phenol resin fiber 
and aromatic po.yam.de resin fiber, etc. as the quality of the material of the base materia, of 
mat f ena, l ' n th,S i^ention and there is especially no limit, the easy thing of processing. 
I 8 '" ' S Cheap ' a * ass fi b er is desirable. As a gesta.t of a sheet-like fiber base matenal 
although there are a paper-milling sheet besides non-woven fabrics, such as a mat and felt 

abilZ n f ya h m w teXt l e ab T S ' 6tC - hom °eeneity of the structure which the impregnating 
ability of a binder, the binder, and the friction regulator distributed, a price, etc. to a mat is 
desirable. Moreover, a staple fiber, a metal wire, etc. may be added, for example to the mat of a 
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glass fiber. Moreover, although there is no limit in the thickness of the sheet used here th« 

u5Ez two °;;°: e sheets is camed out and - raise? ere ' the 

S ? f USm !, t i e fib ! rg,aSS mat ° f 3 n °n-woven fabric, the mat is obtained from a chopped 
SEStaT ^ aggr6gate ° f 5 °- 20 ° fi ' amentS ' and dle ,e "«th of a s" aVd's 

/ and ♦ I ' S C remf r Cement and bu,k dens ^ of *y** are / the thing of 150 - 800 g^ m2 
a 12^«? nK Sr ,S Un / 0rm ' and 7 tHe fHcti0n property of a is good and ] desiraWe r 

VETS 1 , m ° re deSlrab ' e if the number °f filaments is set to 80-150 strand \2 lenrth 

of the strand which constitutes a fiberglass mat in the usual organic solvent is used preferablC 

mat andT^f- 1 "? ° f 3 -«* is des ' Vab,a * "eight to a Ca 

Z a dh!l 1 'J ,S Stl " m ° re desirab,e - C 1 " 15X of J If »• «ttle coating weight 

y H m ° f 3 <rtm,d and d,mension hei « ht whlc " a fiberglass ma cannoVbe 

adduce Zh? ' fther J! ' S mUCH C ° ating W6lght 3 fibe ^ ass -t will make ft upri^t and wi « 

E^^^tT^ I' am ° Unt ° f 3 fib6rg,aSS mat « * - dSirablermake 

rt contain 25 to 60% of the we.ght in friction material. If there are few amounts of a glass fiber 

£rd tTh"T ^ J n °; Kanic P0wder of 3 Action regulator will increase relatively, and it wM be 

nblr ?h 6 06 3 ^ Ct 2" ^° Perty - °" the 0ther hand ' if *° r * are ^ny amounts of a glass 
fiber, the amount of a friction regulator will decrease and control of a friction property wHI 

b nni°n m a ^ CU,t A m ° r6 desirab ' 6 Va,ue ls 30 ~ 50 * <* *e weight ' ' ^ " 

[001 0] A friction regulator is desirable in order that the thing containing a melamine resin 
hardened material, an antimony trioxide (Sb 203). and copper powder may hold a good Action 
mX^tion^^ - eS : hard6ned materia '' 3,thOUgh each hardeneTm° " 

weirfit in Z tL? i me u m,ne dUStX * iS deS,Vable to make * cont ain five to 30% of the 
weight ,n the fnct.on mater.al obtained. Coefficient of friction stabilized when there were W 
amounts ,s not obtained, but a wear rate will become large if there are too many amours 

contain t three to 10% of the weight in friction material. When there are few contend tn ere is 
In Tr 688 ° f Stab " i2in * coeffic ' ent <* fr'^on. if many [ too ]. effectiveness wM not 

X t0 f T r" ° 0n,ent °' 3 bi " der - ,f « f - * copper 

Zv r tooT ? M ? henom8n °" in a " «"«ted temperature will become difficult if 

mgn. it is o - 30 % of the weight more preferably 

[001 1] The powder of the organic substance, such as powder of the powder of metals such a<5 

^^^Z:TT eS ' SUCh " 3 Ca,C,Um Carb ° nate "** 3 ^^SSr 

well known n add.tion to th.s. a magnesium carbonate, a barium sulfate clay talc a m-anhit* »n 

stfiTandT 3 ' ^h;^ 3 Z T nia ' h6matite ' magnetite ' 3 Sillca ' an antimonTsu fide fn iron 

n::^ r d de ' iron - and ,ead - cashew dust - bb - - — ^ 

/ mu.^J As for a binder^hjgj^sinj^^ reason is ^ ft cgn maRe 
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Moreover thermosetting resin or cross-linking rubber, such as melamine resh a Jea-r *h 
po yam,do,m.de resin po.yimide resin, and an epoxy resin, may be used I fo ^ extent whfch does 
not mfluence thermal resistance with phenol resin. As for the amount of a binder ^1 
to make it conta.n ten to 50% of the weight as solid content in the friction ^iJS 



sheet-likfl fik« h»« * • • ure l,mes or tne density of a 



SJIS 35 ' IV 65 lf C C ° ating W6ight ° f the admixture t the time of using a _ 

Ian* m th. approach of spreading to which admixture is mada to adhere or Sn K in the 

applying by knife coater has uniform coating weight, and is desirable There is also no ™th„H «f 
_ g a soiven, and it is made, especial,, as for a iimfc for adhering not * harden "t * 

Snfri P ' el Nert ' th6 exam P |e """is invention is explained 

tnox,de (the product made from the Wake Pure Chen, induZ -) ^ wei^secUons for 

ass) 2 „e,ght .action, the barium-sulfate (product made from Sakai chemist^cTs wIL 
section and a calcium silicate staple fiber (the product made from U.S. NYM -) A 1* *25 

o^ai oarDon make, G strike 1 16) 2 weight section were prepared Furthermore a total n fi r 

rcfonl"":: IT.Tr T* ^ "° SPi -"-SSaTZT^a^S* 

secfon and the z,nc-ox,de (product made from Wako Pure Chem industry, for chemistry) 0.6 
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hvtl V C h 0n T r ! PrePared 38 3 rUbb6r vulcanizi "g agent, with said friction regulator it mixed 
mm ,i P r ° tary mixer ' and mixed powder was ^ated. 

TO^*!!^^ ^t^f' ^ Phen °' r6Sin (Dainipp ° n Ink & Chemica »* -ake. 

TO 2040C, 1 00% of solid content) 1 5 weight section, and the acrylic nitril swine JIEGOMU flMBR 

seaZ :: k !' N ' PPO|1041) 64 wei * ht —*m. the MEK(methyl ethyl kSL^^ 8 * 
IreaZ lTt ^ ^ mi ? d disso,ution -as carried out. and phenol resin / NBR solZTwas 

tt^issr of sa,d mixed powder was carried ° ut at tws so,uti ° n - and 

Wa°koUre e Ch!n° inn" ° f P ° lyviny ' alcoho1 (the produ <* ™de from the 

d r?u P0 *™ rtzat r degree 400 ' Followin S PV A and a name) was sunk into 

4oU 5 tthe thing and eyes which were obtained from the chopped strand with 100 filament 

Zen^h a o n f 60 Stran H HIT* " C 450 ]/m2)} with a width-o^ace oTsScm ] x 

die length of 60m, and PVA was made to adhere to them. It was immersed into said slurry a"d 
this Sl nk,ng-,n Processing fiberglass mat was used as the sinking-in sheet. an ° Ss wasTed at 
the temperature of 60 degrees C with the continuation dryer, and it considered as thTshe^ for 
shaping of the prepreg sheet of true-density 2 27 ir/cm3 Ne*t thi« ch« V ? 
the sha D e of T of 10mm i ! y , fen**. Next this sheet for shaping was cut h 

tne snape of L of 10mm width efface ] a tape, that die length of about 30m was twisted around 



degrees C for 1S mi„,7; *u 7u H "" UM " mB amcie ine wf1 °'<> cylinder, it fabricated at 1 
ti*£T.f 1 I PreSSUre ° f 100 kgf/cm2 ' and the Plasti ° solid with a 



2/ C m 3 foh, *71 aPPr ? aCh 38 eXamP ' eS 2 ' 3 ' and 4 and five exam P'^ 1. the consistency 

T and oT 8 time! ^J' 36 ' ^ 165 ' and 200 «™s. 0.65 timeH.73 

nZll™ '. 1 !, 9 trUQ d8nS,ty ° f 3 prepreg sheet) - interweaving by heating under 
pressure, polish, and postcure were hereafter performed by the same approach as an example 1 

[002$ jZ T t tain6d the fn ' Cti ° n materlal 0f W '•«> 1-68, and 2*5 

timf 0 35 ; ^° nS,Ste " C y ( f cm3 > ^amed 0.68 and the preforming article of 0.79 and 1 02 (0 30 

:^zs c :it on 55 r ts z d * is b T ples 1 • and the consistency ( ^ cm3) 

hereafter. material or 1 .55. 1 .55. and 1 .56 by the same approach as an example 1 

iynndiHn'examn^V 6 ' *° ^ H** * * sheet twlsted a ™"d the 

Triz*°^ encv obtained the friction — - - 

[0022] Some circular rings of the friction material obtained in the example and the examole of a 

aZh ar r n r cut d r n> and * considers as a test - ^ a bo j *L 2 

attached and operated to the abrasion tester whenever [ fixed-speed / which is set to D441 1 1 
and the wear rate in 300 degrees C was measured by holding-down pr.J^fi^^^ 1 
Moreover, ovular ring-like friction materia, was attached in^he rotation disrupt ve stre^" 
testing machme ,t rotated by 2500rpm during 5 minutes at 200 degrees C of am^nt 

Ztn r Ue ^ nUmb6r ° f r ° tati0nS WaS raiS6d at ra ^ of Per econd 100 
rotation, the number of rotations at the time of destruction was measured, and it considered as 
burst remforcement. These test results are shown in Table 1. In Table 1. a wear rate , The 
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[oi23] (Cm3/k# " m) WhiCH 10 " 6 ° n nUmenC Va ' Ue ° f fr ° nt Naka " 

[Table 1] 

m 1 











1 




l 

2 
3 
4 
5 


2. 0 
2. 0 
1. 5 
1. 3 
1. 0 


13800 
14000 
14400 
14 200 
14000 


i 

2 
3 
4 


coooo 

• • • • 

CO l> CO CD 


9800 
10000 
11800 

8 700 



£ C m 24] " j S IkT th ° friCti ° n ™ terial of an exam P |e h « burst reinforcement 
[0025] 

[Effect of the Invention] According to this invention, especially, the burst reinforcement in an 
elevated temperature is high, and the low friction materia, of a wear rateZ ke <Ze d . 



[Translation done.] 
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